IMPROVED PROCESS FOR DEPOSITION OF SEMICONDUCTOR FILMS 

Abstract of the Disclosure 
Chemical vapor deposition processes utihze chemical precursors that allow for the 
deposition of thin films to be conducted at or near the mass transport limited regime. The 
processes have high deposition rates yet produce more uniform films, both compositionally 
and in thickness, than films prepared using conventional chemical precursors. In preferred 
embodiments, trisilane is employed to deposit thin films containing silicon are usefiil in the 
semiconductor industry in various applications such as transistor gate electrodes. 
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FIGURE 1 



FORM GATE DIELECTRIC 



CLEAN GATE DIELECTRIC 
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FIGURE 3 



Prepare substrate 



Adjust setpoint to 
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Deposit SiGe using 
98% disilane and 2% 
digermane 
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Deposit SiGe using 
85% trisilane and 
15% digermane 



Lower set point by 
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Deposit SiGe using 
75% trisilane and 
25% digermane 
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Lower set point by 
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Deposit SiGe using 
65% trisilane and 
35% digermane 
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Deposit boron- and 
carbon-doped SiGe 
using 85% trisilane, 
12% digermane, 2% 
diboraneand 1% 
disilyhnethane 



Purge reactor 
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FIGURE 4 



SiGe Thickness Uniformity at 650 C, 40 Torr 




« SiGe UiicKness (A) 



FIGURE 10 

ARRHENIUS PLOT FOR SILANE, DISILANE AND TRISILANE 




FIGURE 11 



Msan Deposition Rate as a Ftiiction oF Slooie Rcw Rate 
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FIGURE 12 



Film Thickness Uniformity as a Function of Deposition Time 
at 650 C, 40 Torr and Fixed Sllcore Flow Rate 
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FIGURE 14 

ERD SPECTRUM OF AMORPHOUS SILICON FILM DEPOSITED 
USING TRISILANE AT 600°C, 40 TORR 
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FIGURE 15 

X-RAY DIFFRACTION SPECTRA FOR FILMS DEPOSITED USING TRISILANE 
AT 600°C, 650*>C, 700*>C AND TSO'^C (BOTTOM TO TOP, RESPECTIVELY) 
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FIGURE 16 

CROSS SECTION OF POLYCRYSTALLINE SILICON FILM 




FIGURE 17 



SAD PATTERN OF POLYCRYSTALLINE SILICON FILM 



Apiot 750 SAD 

(Si substrate mostly absent) 



FIGURE 19 

RBS SPECTRUM OF SILICON NITRIDE FILM 
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FIGURE 20 

RBS ERD SPECTRUM OF SILICON NITRIDE FILM 
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